UNITED STATES SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, Rainer SCHARP a German citizen, residing 
at Jagerstrasse 28, D-71665 Vaihingen, Germany, has invented 
certain new and useful improvements in a 

PISTON FOR AN INTERNAL COMBUSTION ENGINE 

of which the following is a specification. 
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CROSS REFERENCE TO RELATED APPLICATIONS 


Applicant claims priority under 35 U.S.C. §119 of German 
Application Serial No. 103 26 456.6 filed on June 12, 2003. 

BACKGROUND 

The invention relates to a piston for an internal combustion 
engine . 

A multi-part piston for a reciprocating piston internal 
combustion engine is known from the German reference DE 33 38 419, 
which has a piston head having a ring-shaped cooling 
channel arranged in its outer region. With this design, the 
radially outer delimitation of the cooling channel is formed by a 
ring wall molded onto the outer region of the piston head and 
serves as a carrier for the piston rings. Towards the side of the 
pin boss, the cooling channel is closed off by a ring-shaped 
cooling channel cover structured as a support element. The inside 
edge of the support element is held by a ring nut, which is screwed 
onto a ring-shaped projection, molded onto the piston head, and the 
outer edge of the support element supports the ring wall by way of 
the pin-boss-side face of the ring wall, to prevent the outer 
region of the piston head from being deformed during the work cycle 
of the piston. 
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A disadvantage of this design is that within the scope of the 
very complicated assembly of the known piston, the cooling channel 
cover must first be pushed onto the bottom of the upper 
part of the piston, which faces the piston head, before the ring 
nut can be screwed onto the projection and thereby the cooling 
channel cover can be screwed on tightly. Only then can the 
remaining assembly of the piston take place, during which the 
piston shaft is pushed onto the bottom of the upper part of the 
piston and attached to it by means of a piston pin sleeve. 

Proceeding from this, the invention is based on the task of 
creating a one-piece piston having a cooling channel, wherein the 
channel can quickly and easily be closed off with a cover, which 
improves the rigidity of the piston. 

SUMMARY OF THE INVENTION 

This task is accomplished in that pin bosses are molded onto 
the piston head, by way of pin boss supports, the faces of which 
bosses are arranged set back relative to the radially outer edge of 
the piston head, wherein the pin bosses are connected by way of 
skirt elements that are molded onto the piston head by way of skirt 
connections that have concave recesses in the region between the 
skirt elements and the piston head. In addition, the cooling 
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channel cover comprises at least two arc-shaped cover elements, the 
inner edge of which is supported in a recess worked partly into the 
pin boss support and partly into the skirt connection, and the 
outer edge of which supports the ring wall by way of the 
pin-boss-side face of this ring wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and features of the present invention will 
become apparent from the following detailed description considered 
in connection with the accompanying drawings which disclose at 
least one embodiment of the present invention. It should be 
understood, however, that the drawings are designed for the purpose 
of illustration only and not as a definition of the limits of the 
invention. 

In the drawings, wherein similar reference characters denote 
similar elements throughout the several views: 

FIG. 1 is a side cross-sectional representation of a piston 
for an internal combustion engine, having a cooling channel cover 
shown in a cross-sectional diagram comprising two halves, which 
shows two longitudinal sections of the piston, offset by 90°; 
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FIG. 2 is a representation of the cooling channel and the 
cooling channel cover on a larger scale, after its final assembly; 

FIG. 3 is a cooling channel cover that comprises two 
semi-circular halves; and 

FIG. 4 is a side cross-sectional diagram, in a larger scale, of 
the cooling channel, with an arrangement of the cooling channel 
cover that results within the scope of the assembly of the piston. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to the drawings, FIG. 1 shows a piston 1 for an 
internal combustion engine, structured in one piece, in a 
cross-sectional diagram that comprises two halves, the left half 
showing a cross-section of the piston 1 along a longitudinal axis 2 
of a pin bore 3, and the right half showing a cross-section of the 
piston 1 offset from the left half by 90°. Piston 1 is made of 
steel, and has a combustion bowl 5 in the region of piston head 4. 
A ring-shaped cooling channel 6 is arranged in the radially outer 
region of the piston head 4. The radially outer delimitation of 
this channel is formed by a ring wall 7 molded onto the piston head 
4, and the radially inner delimitation of this channel is formed 
partly by a ring rib 8, partly by a pin boss support 9, 9 f , and 
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partly by a skirt connection 17, 17'. With this design, ring wall 
7 serves as a piston ring carrier. 

A pin boss 10, 10', having a pin bore, 3, 3', in each 
instance, is molded onto piston head 4, in each instance, by way of 
the pin boss supports 9, 9 1 . Faces 11 of pin bosses 10, 10 ! are 
arranged set back relative to ring wall 7, in the direction of the 
longitudinal piston axis 12. Pin bosses 10, 10 ? are connected with 
one another by way of skirt elements 13, 13', which are connected 
with piston head 4 by way of a skirt connection 17, 17 f , in each 
instance. Piston head 1 has recesses 15 between skirt elements 13, 
13 1 and the piston-head-side region 14 of piston 1. 

Adjacent to pin bosses 10, 10 f , cooling channel 6 is covered 
by a cooling channel cover 18, which is structured as a solid 
support element and comprises two semi-circular cover 
elements 19 and 20, (See FIG. 3) . Cooling channel cover 18, which 
has an opening 16 (see FIG. 1) to allow cooling oil to flow in, and 
an opening 16 1 , shown only in FIG. 3, for the oil to flow out, is 
structured conically, similar to the edge of a plate, and rests 
with its inner edge 21 in a circumferential recess 22, which is 
worked partly into pin boss supports 9, 9 f and partly into skirt 
connections 17, 17 1 . Outer edge 23 of cooling channel cover 18 
forms a contact surface for the pin-boss-side face of ring wall 7, 


5 


so that cooling channel cover 18 prevents load-related deformations 
of the outside region of piston head 4 and of ring wall 7, to a 
great extent, in its capacity as a support element, particularly 
during the work cycle of piston 1. 

The enlarged cross-sectional diagram according to FIG . 2 shows 
that piston-pin-side face 24 of ring wall 7 has a step-shaped 
undercut 25 that corresponds, in its shape, to a recess 26, also 
step-shaped, made in outer wall 23 of cooling channel cover 18, so 
that after final assembly of piston 1, undercut 25 and recess 26 
engage into one another and contribute to the prevention of 
load-related deformations of the outer region of piston head 4. 
Furthermore, it is evident in FIG. 2 that oil drain holes 28 are 
arranged between groove 27 for the oil ring (not shown in the 
figure) and cooling channel 6. 

Cooling channel cover 18 shown in FIG. 3 comprises of two 
semi-circular cover elements 19 and 20. However, it can also be 
structured in three or more parts. The step-shaped recess 26 
worked into outer edge 23 and opening 16 for oil to flow in and 
opening 16 1 for oil to flow out can be seen. 

The method of assembly of cooling channel cover 18 shall be 
illustrated using FIG. 4. The cover is first brought into contact, 
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.with its radially inner edge 21, against an edge of recess 22 in 

piston head 4 and, with its radially outer edge 23, against face 24 

of ring wall 7, as shown in FIG. 4. Subsequently, inner edge 21 is 

pressed axially in the direction of piston head 4, whereby cooling 

channel cover 18 is preloaded and can be radially pushed inward, so 

that it comes to rest in recess 22 with its inner edge 21. In this 

position, cooling channel cover 18 is fixed in place wherein it 

snaps from step 29 formed by recess 26 into undercut 25 of face 

« 

24. Cooling channel cover 18 is structured so that after the final 
assembly, it maintains a slight deformation and thereby a permanent 
preload securing cooling channel 18 to piston head 4. 

Accordingly, while at least one embodiment of the present 
invention have been shown and described, it is to be understood 
that many changes and modifications may be made thereunto without 
departing from the spirit and scope o,f the invention as defined in 
the appended claims. 

Reference Symbol List 

1 piston 

2 longitudinal axis 
3, 3 f Pin bore 

4 piston head 
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5 combustion bowl 

6 cooling channel 

7 ring wall 

8 ring rib 

9, 9 ! pin boss support 

10, 10 1 pin boss 

11 face, or opening 

12 longitudinal piston axis 
13, 13 1 skirt element 

14 piston-head-side region 

15 recess 

16, 16' opening 

17, 17 1 skirt connection 

18 cooling channel cover; or annular ring 

19 cover element 

20 cover element 

21 inner edge of the cooling channel cover 18 

22 recess 

23 outer edge of the cooling channel cover 18 

24 face of the ring wall 7 

25 undercut of ring wall 7 

26 recess of cooling channel cover 

27 groove 

28 oil drain hole 

29 step; or flange 
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